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PRELIMINARY AMENDMENT 



Dear Sirs: 



30 Transmitted for filing with the above-mentioned application under 

35 U.S.C. 371 is a preliminary amendment of the claims. 



35 



40 
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AMENDMENTS 

10 In the Claims: 

Please cancel claims 1-13 without prejudice. 
Please add the foilowiiig new claims: 

15 

14. A packaging laminate comprising: 

a first layer; 
a second layer; 

20 a plurality of linear fold regions defining a plurality crease lines of 

the packaging laminate and a plurality of non-fold regiosn, the plurality of 
linear fold regions being treated differently than non- fold regions. 

15. The packaging laminate according to claim 14 wherein the linear fold 
25 regions are treated with an adhesion counter-acting agent, 

16. The packaging laminate according to claim 14 wherein the non-fold regions 
are treated with an adhesion agent. 



30 



3 

17. The packaging laminate according to claim 14 wherein the first layer is 
paperboard and the second layer is selected fi:om the group consisting of aluminum 
or a greaseproof paper. 

5 18. The packaging laminate according to claim 14 wherein the plurality of 
linear fold regions correspond to a plurality of scored lines. 

19. A method for producing a crease-lined packaging laminate, the method 
comprising: 

10 providing a first layer of the packaging laminate, the first layer 

having a first plurality of linear fold regions and a first plurality of non-folding 
regions; 

providing a second layer of the packaging laminate, the second layer 
having a second plurality of linear fold regions and a first plurality of non-folding 
15 regions; and 

treating at least one of the first and second plurality of linear fold 
regions differently than the first and second non-fold regions to thereby define a 
plurality of crease lines of the packaging laminate. 

20 20, The method according to claim 19 wherein the linear fold regions are 

treated with an adhesion counter-acting agent between the first and second layers. 



4 

21 . The method according to claim 19 wherein the non-linear fold regions are 
treated with an adhesion promoting agent between the first and second layersT' 

22. The method according to claim 21 wherein the adhesion promoting agent is 
5 an ultraviolet-curing agent, and the treating is effected by ultraviolet radiation after 

the first and second layers have been laid together. 

23. The method according to claim 21 wherein the adhesion promoting agent is 
an electron beam curing agent, and the treating is effected by electron beam 

10 radiation after the first and second layers have been laid together. 

24. The method according to claim 19 wherein the first and second layers are 
adhered to one another by the supply of heat and the treating is effected by 
providing an insufficient quantity of heat for adhesion to the linear fold regions. 

15 

25. The method according to claim 24 wherein one of the first and second 
alyers absorbs heat and the plurality of linear fold regions of the layer absorbing 
heat absorbs an insufficient quantity of heat for adhesion. 

20 26. The method according to claim 19 wherein the non-fold regions of at least 
one of the first and second layers is darkened relative to the linear fold re^ons, and 
the treating is effected by supplying infrared radiation. 



5 



27. A packaging containerhaving non-scored crease lines, the packaging 
container comprising: 

a first layer having a first plurality of linear fold regions defining a 
5 plurality crease lines of the packaging container, the first layer also having a first 
plurality of non-fold regions, the first plurality of linear fold regions being treated 
differently than the first plurality of non-fold regions; and 

a second layer having a second plurality of linear fold regions defining a 
plurality crease lines of the packaging container, the second layer also having a 
10 second plurality of non-fold regions, the second plurality of linear fold regions 
being treated differently than the second plurality of non-fold regions. 

28. The packaging container according to claim 27 wherein the non-fold regions of 
at least one of the first and second layers is darkened relative to the linear fold regions. 
15 



29. The packaging container according to claim 27 fiarther comprising an adhesion 
counteracting agent applied to at least one of the plurality of linear fold regions. 

2SD. The packaging container according to calim 27 fijrther comprising an adhesion 
agent appUed to at least one of the non-fold regions of the packaging container. 
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REMARKS 

5 This application is filed under 35 U. S.C. 37L The original claims have been 
amended to conform with accepted claim formats for U.S. patent applications. No 
new matter has been included in new claims 14-30. 

Applicant submits that the new claims of the present Application are patentable 
in light of the prior art. 
10 
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5 TECHNICAL FIELD 

The present invention relates to a crease-lined packaging laminate 
comprising at least two layers. The present invention also relates to a method 
of producing the crease-lined packaging laminate, and also to packaging 
containers produced from the crease-lined packaging laminate by fold 
10 forming. 

BACKGROUND ART 

Use has long been made in the packaging industry of packages of the 
single-use type for packing and transporting liquid foods. Such so-called 

15 single-use disposable packages are often manufactured from a flexible 
material which, by fold forming and sealing, is converted into filled, sealed 
packaging containers of the desired shape. A very large group of these 
disposable packages is produced from a laminated packaging material 
comprising a core layer of paper or paperboard and outer, liquid-tight 

20 coatings of plastic on both sides of the core layer. The packaging laminate 
may also include additional layers of plastic and/ or metal in order to impart 
to the packaging containers superior barrier properties against, for example, 
gases and light. 

While the packaging material is in the unfolded, planar state, it is 
25 often provided with lines of weakness, so-called crease lines, for facilitating 
folding with the purpose of facihtating the conversion of the packaging 
material into packaging containers of the desired configuration. 

Conventionally, such crease lines are realised by placing the 
packaging material intended for creasing between moving male and female 
30 parts of a creasing tool which, by pressing, deforms and impresses the 
desired weakening pattern in the packaging material. The deformation takes 
place in that the packaging material is, along the intended fold lines, pressed 
into grooves in the female part of the tool by means of linear projections or 
ridges on the surface of the male tool. A packaging material with crease lines 
35 produced in this manner displays a positive and a negative side, i.e. the 
creasing tool gives rise to an elevated linear (ridge-like) deformation of the 
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one, positive side of the packaging material, and a corresponding linear 
depression on the other, negative side of the packaging material. 

A pattern of such crease lines may be obtained on processing of 
planar material sheets by means of press plates or by so-called rotation 
5 creasing, i.e. creasing of a continuous web by means of two cooperating 
rotary rollers with complementary channels or grooves and ridges or beads 
respectively. 

The conventional method of realising crease lines makes for a simple 
folding process with distinct folding lines, but changes in the process entail 

10 high costs and extensive work, since each specific crease line pattern and 
each specific packaging material, with specific thickness and quality, 
requires its unique creasing tool with adapted widths and depths in the 
grooves and ridges. 

A further drawback inherent in the conventionally crease-lined 

15 packaging material is that the folded side edges of the packaging container 
tend to have a rounded, blunt appearance. On fold forming along the crease 
line, the raised linear deformation of the packaging material is compressed 
on the positive side of the packaging material, on the inside of the packaging 
container, forming ridges or accumulations of packaging material. Since the 

20 relatively large accumulation of compressed packaging material is located 
centrally in the fold, and because of the relative resilience of the fibres 
gathered in the material accumulation, tensions and forces arise in the fold 
edge because of the materials propensity to "spring back" to its original 
planar form. As a result of these resilient return forces, the fold edges of the 

25 packaging container will become readily gently rounded with a tendency to 
be flattened on external loading, for example from the grip of a hand, which 
gives the package an impression of poor grip rigidity. 

A known method of realising better defined folds in a packaging 
container is described in Swedish Patent Application carrying publication 

30 niunber 467302. By removing the above mentioned raised linear deformation 
on the positive side of the packaging material, by mechanical processing 
such as milling, subsequent folding of the packaging material is facilitated at 
the same time as the material is weakened along the crease line and the 
return resilience forces in the fold region are reduced. However, this method 
35 suffers from the drawbacks that the surface of the packaging material on the 
inside of the packaging container is locally destroyed in the crease line 
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region, and that the strength of the fold is reduced as a result pf the removal 
of material. Moreover, dust and/ or waste material are created which need to 
be taken care of. 

5 OBJECTS OF THE INVENTION 

One object of the present invention is therefore to realise a crease- 
lined packaging material of the type described by way of introduction, 
v^thout consequential problems of the type intimately related to the prior art 
techniques and methods* 
10 Another object of the present invention is to realise a crease-lined 

packaging material of the type described by way of introduction which 
makes for sharper, better defined folds of the packaging material and thus 
better formed edge lines and comers in a packaging container- 
Yet a further object of the present invention is to provide a method for 
15 realising crease lines in a packaging material of the type described by way of 
introduction, obviating complex, conventional creasing processes using 
relatively expensive creasing tools, and to make for simpler, more rational 
and more economical changes of crease line patterns on switching between 
different package sizes and packaging material qualities. 
20 Still a further object of the present invention is to realise a better 

formed packaging container possessing improved configurational stability 
and gripping stability on the action of external forces. 

SOLUTION 

25 These and other objects are attained by means of a laminated 

packaging material possessing the characterizing features as set forth in 
appended Claim 1. Preferred embodiments of the packaging material 
according to the present invention are apparent from appended subclaims 2 
to 6. 

30 The method according to the present invention has the characterizing 

features as set forth in independent Claims 7, 8 and 10, respectively. 
Variations and modifications of the method according to the invention have 
further been given the characterizing features as set forth in appended 
subclaims 9 and 11 to 13, respectively. 

35 Furthermore, the present invention provides a grip stable packaging 

container with well-defined side edges which is produced by fold forming of 
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25 



30 



a packaging laminate according to the present invention. 

By selectively reducing or eliminating the bonding adhesive strength 
between the layers in a packaging laminate which comprises at least two 
such layers, along the linear regions along which the packaging laminate is 
to be folded, relatively complex, conventional creasing processes using 
expensive creasing tools can be obviated, at the same time as the fold edges 
of the packaging container wiU be more distinct and the packaging container 
will thereby be given attractive appearance with good handling stability and 
durability. 



BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

The above-outlined aspects of the present invention will now be 
described in greater detail hereinbelow, with particular reference to the 
accompanying Drawings, in which: 
15 Figs, la and lb schematically illustrate a cross section of a packaging 

container of a conventionally laminated packaging material and a laminated 

packaging material according to the present invention, respectively; and 

Fig. 2 schematically illustrates one example of a crease-lined 
packaging material according to one embodiment of the present invention. 
20 While the present invention will be described in greater detail with 

reference to specific embodiments shown on the Drawings, it will be obvious 
to a person skilled in the art that different modifications and variations may 
be made without departing from the inventive concept as this is defined in 
the appended Claims. 



DESCRIPTION OF PREFERRED EMBODIMENT 

Fig. la thus shows a cross section of a packaging container of a 
conventionally creased packaging laminate 10. Examples of such 
conventional packaging containers are Tetra Brik® or Tetra Rex®. The 
conventional packaging laminate 10 comprises a core layer or carrier layer 11 
of paper or paperboard and a layer 12 disposed on the inside of the core 
layer. 

The layer 12 is normally a gas or light barrier layer of, for example, an 
aluminium foil (Alifoil) or a metalised plastic film, such as aluminised, 
35 oriented polypropylene or aluminised, oriented polyester. The concept 
"metalised" implies that a thin layer of metal has been deposited on a surface 
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by means of known deposition techniques such as, for example, the CVPD 
technique (Chemical Vapour Plasma Deposition), and encompasses metal 
oxides such as, for example, silicon oxide (SiOx, where x is between 1.5 and 
2.2). The layer 12 may also consist of a so-called greaseproof layer of the 
5 glassine type or greaseproof paper. 

In conventional creasing, the total flexural resistance of the packaging 
laminate is reduced along the crease zones by linear deformation of the 
packaging laminate. The packaging material 10 thus has raised linear 
deformations on the inside of the packaging material, which, during the fold 
10 forming operation, are compressed on the inside of the corners of the fold 
edges. On fold forming, the inside of the packaging laminate is pressed with 
these raised linear deformations together in the corners of the folded side 
edges on the inside of the packaging container. The folded side edge corners 
will be less distinct, since the compressed packaging material on the inside of 
15 the fold comers tends to "spring back" to the uncompressed state. 

Fig. lb shows the same type of packaging container of a packaging 
laminate 20 comprising the same material layers but with crease lines 
according to the present invention. The packaging material 20 has been 
provided with fold indications by reducing, or preferably eliminating the 
adhesive bonding strength between the core layer 11 and the layer 12 
laminated on the inside of the core layer along the fold indications. 

In a laminate of two layers in which both layers adhere to one another 
in blanket fashion, the rigidity of the core layer 11 affects the folding process 
in the core layer 12, and vice versa. During the folding process, the one 
25 material layer is influenced by resistive forces and tension which arise 
because of the fact that the material rigidity of the second layer strives to 
accompany the first layer in the folding operation. When adhesion is 
reduced or eliminated between the two layers in the fold regions, the two 
layers need not, on the other hand, accompany one another in the folding, 
30 and therefore do not affect each other as much during the folding process. 

Since the layers 11 and 12 can be deformed more independently of 
one another along the linear adhesion-reducing fold indications, they have 
no influence on each other's flexural rigidity during the folding process. The 
layer 12 thus makes no contribution in the total rigidity of the laminate by 
35 being laminated to the layer 11, and vice versa, whereby the total flexural 
resistance along the linear fold regions will less than in the rest of the 



20 



wo 98/00350 



6 



PCT/SE97/01102 



packaging material. 

Since the total flexural resistance is lower in the linear fold indication 
regions, within which the adhesive bonding strength is reduced or 
eliminated, the packaging material becomes more easily folded, i,e. 
5 deformable along these regions than in other regions of the packaging 
materiaL In regions where the layers are adhesion-reduced or adhesion-free, 
the flexural resistance thus consists substantially only of the flexural 
resistance of the more rigid of the layers. The total flexural resistance in the 
above-mentioned linear fold indication regions is estimated in the packaging 
10 laminate 20 to be approximately as great as the total flexural resistance in a 
conventional crease line in the same packaging laminate. The linear regions 
with reduced or eliminated adhesion thus constitute distinct fold indications 
in the packaging material without the packaging material having been 
deformed in any way beforehand. 
15 Such fold indications wall be more distinct and easily folded if both 

layers are relatively rigid, i.e. contribute to the total rigidity and flexural 
resistance of the packaging laminate, as is, for instance, the case when a core 
layer and a layer comprising an aliiminium foil are laminated. 

Another packaging laminate according to the invention may be 
20 crease-processed both by conventional mechanical deforming and by 
adhesion-reduction or adhesion-elimination between the layers in the fold 
regions. Such a "double creased" packaging laminate achieves better defined 
folds and corners in the fold-formed packaging container and lower flexural 
resistance as compared with exclusively conventional mechanical 
25 deformation. 

The linear weakening regions according to the present invention 
should be sufficiently wide to give the requisite weakening in the packaging 
material, i.e. to facilitate folding, at the same time as they must be sufficiently 
narrow to give a sharp, straight and well-defined side edge on fold forming. 
30 The width of the crease line thus depends on the material properties and 
thicknesses of the layers included in the packaging laminate, and hence 
varies for different packaging laminates. In a conventional packaging 
laminate with a core layer of paper or paperboard and an aluminium foil, the 
width of the crease line is preferably between approximately 1 and 3 mm. 
35 The reduction or elimination of the adhesive bonding strength 

between the two layers 11 and 12 as disclosed above may be realised in 
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different ways. According to one method, an adhesion-counteracting agent is 
applied on one or both of the layers within the linear fold regions. The term 
adhesion-counteracting agent is taken to signify an agent which possesses 
adhesion-counteracting properties vis-a-vis one or both of the layers between 
which the adhesion is to be reduced. Such agents are known to persons 
skilled in the art. 

According to another method, an adhesion-promoting agent is instead 
applied to one or both of the layers in the regions outside the above- 
mentioned linear regions, but not within them. Such an adhesion-promoting 
agent thus has good adhesive properties in respect of both of the layers 
which are to be laminated. Adhesion-promoting agents and glues of all types 
are conceivable, and also compositions which harden or cure with the aid of 
heat (IR-), UV- or EB (Electron Beam) radiation. Adhesion is achieved in that 
the adhesion-promoting agent is applied to one of both of the layers which 
15 are to be laminated to one another, that both of the layers are laid together 
and are thereafter cured with the aid of heat, UV- or EB-radiation 
respectively. For such radiation curing to function, the materials involved 
must be adapted to each respective type of radiation and, in the latter two 
cases, the layer placed most proximal the source of radiation must be 
permeable for the radiation. Thus, a UV curing composition can cure after 
the layers intended for lamination have been laid together only if the layer 
disposed most proximal the radiation is permeable for UV light, such as, for 
example, a transparent plastic layer. 

One special method of larainating two layers to one another is based 
25 on the concept of bringing the t^vo layers to surface fusion with one another 
by the supply of heat within the regions outside the crease lines. This 
presupposes that the layers are thermosealable or are provided with 
thermosealable outer layers. One such thermosealable layer is, for example, 
polyethylene. Higher adhesion bonding strength between the two layers in 
30 the regions outside the linear fold regions is achieved by selectively treating 
the surface of one or both of the layers which are to be laminated to one 
another such that the regions outside the above-mentioned linear fold 
regions absorb sufficient heat for surface fusion, and that the surfaces within 
the linear fold regions absorb an insufficient quantity of heat for surface 
35 fusion. For example, the surfaces in the regions outside the linear fold 
regions (Fig. 2; (15)) are darkened or blackened in order to absorb more heat 
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on IR-radiation than the relatively lighter surfaces in the fold regions (16). 

The selective treatment of the layers may take place with the aid of 
known printing techniques. Both the adhesion-counteracting and the 
adhesion-promoting agents, like the dark or black colour, may be applied 
5 using printing rollers. Fig. 2 shows an example of a conventional crease line 
pattern vk^hich has been darkened or blackened on one layer in the regions 
outside the linear fold regions (15). 

Under the action of external forces, such as, for example, from a 
gripping hand, on a folded side edge according to the invention, the external 

10 forces are divided up into force components in the plane which is defined by 
the side wails of the packaging container. Compared with conventional 
packaging containers which have a less well-defined configuration because 
of less distinct side edges, and in which such force components tend to 
deviate from the plane of the side walls, the outward bulging of the side 

15 walls of the packaging container which normally occurs under the action of 
such external forces is reduced and the folded side edge is better capable of 
withstanding the tendency to weaken and give way. A packaging container 
produced by fold forming of a packaging material creased by the method 
according to the present invention is thus more stable to grasp hold of and 

20 handle. 

As will be have been apparent from the foregoing description, the 
present invention thus makes it possible to avoid relatively complicated, 
conventional folding processes using expensive folding tools, and makes for 
simpler, more rational and more economical changing of crease line patterns 
25 on switching between different package sizes and packaging material 
qualities, at the same time as the folded side edges in packaging containers 
produced from the packaging laminate will be more distinct and, as a result, 
the packaging container according to the present invention is given an 
attractive appearance with good handling stability and handling durability. 
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WHAT IS CLAIMED IS: 

1. A crease-lined packaging laminate (20) comprising at least two layers 
(11, 12), characterized in that the adhesive bonding strength between said at 

5 least two layers is reduced or eliminated along the crease lines of the 
packaging laminate. 

2. The packaging laminate as claimed in Claim 1, characterized in that 
one of said layers (11, 12) is locally treated along the crease lines in order to 

10 counteract adhesion to the adjacent layer. 

3. The packaging laminate as claimed in Claim 2, characterized in that 
an adhesion-counteracting agent is applied between said layers (11, 12) along 
the crease lines. 

15 

4. The packaging laminate as claimed in Claim 3, characterized in that 
one of said layers consists of paper or paperboard (11). 

5. The packaging laminate as claimed in any of the preceding Claims, 
20 characterized in that the second layer (12) comprises an aluminium foil. 

6. The packaging laminate as claimed in any of the preceding Claims, 
characterized in that the second layer (12) comprises a paper of greaseproof 
type. 

25 

7. A method of producing a crease-lined packaging laminate (20) as 
claimed in any of Claims 1 to 6, characterized in that an adhesion- 
covmteracting agent is applied in the regions of the crease lines between said 
at least two layers (11, 12). 

30 

8. A method of producing a crease-lined packaging laminate (20) as 
claimed in Claim 1 or 2, characterized in that an adhesion-promoting agent 
is applied in the regions outside the crease lines between said at least two 
layers (11, 12). 

35 

9. The method as claimed in Claim 8, characterized in that the adhesion- 
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promoting agent is a UV-curing or EB-curing agent; and that curing is 
effected by UV- or EB-radiation, respectively, after said at least two layers 
have been laid together. 

5 10. A method of producing a crease-lined packaging laminate (20) as 
claimed in any of Claims 1 to 6, characterized in that said at least two layers 
(11, 12) are caused to adhere to one another by the supply of heat; and that 
an insufficient quantity of heat for adhesion is supplied to the regions of the 
crease lines, 

10 

11. The method as claimed in Claim 10, characterized in that the surface 
of at least one of said layers absorbs heat; and that the same layer in the 
regions of the crease lines absorbs an insufficient quantity of heat for 
adhesion. 

15 

12. The method as claimed in Claim 11, characterized in that heat is 
supplied by means of IR-radiation of blackened or darkened surfaces (15) on 
at least one of said layers; and that the layer in the region of the crease lines 
(16) is white or relatively lighter in colour. 

20 

13. Packaging containers produced by fold forming of a crease-lined 
packaging laminate as claimed in any of Claims 1 to 6. 
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